EP 2 060 528 A1

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 2 060 528 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
20.05.2009 Bulletin 2009/21

(21) Application number: 06832955.6

(22) Date of filing: 20.11.2006

(51)

(86)

(87)

Int Cl.:
B66B 5/00 (2006.01)
B66B 5/06 (2006.01)

B66B 1/48 (2006.01)
B66B 5/28 (2006.01)

International application number:
PCT/JP2006/323105

International publication number:
WO 2008/062500 (29.05.2008 Gazette 2008/22)

(84) Designated Contracting States:
AT BEBG CHCY CZDE DKEE ES FI FR GB GR
HUIEISITLILT LU LV MC NL PL PT RO SE SI
SKTR
Designated Extension States:
AL BA HR MK RS

(71) Applicant: Mitsubishi Electric Corporation
Chiyoda-ku
Tokyo 100-8310 (JP)

(72)

(74)

Inventors:

UEDA, Takaharu
Chiyoda-ku

Tokyo 100-8310 (JP)
ANDO, Eiji
Chiyoda-ku

Tokyo 100-8310 (JP)

Representative: HOFFMANN EITLE
Patent- und Rechtsanwilte
Arabellastrasse 4

81925 Miinchen (DE)

(54) ELEVATOR SYSTEM

(57)  An elevator system in which a controller moni-
tors whether or not a speed of an ascending/descending
body reaches a preset overspeed. At a time of mainte-
nance work, a stopper is interposed between a buffer
and the ascending/descending body to limit a lowered
position of the ascending/descending body. Stopper de-
tection means detects installation of the stopper onto at
least one of the buffer and the ascending/descending
body. When the stopper is detected by the stopper de-
tection means, the controller lowers a set value of the
overspeed.
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Description
Technical Field

[0001] Thepresentinventionrelatestoan elevatorsys-
tem, for which maintenance work is performed in a hoist-
way.

Background Art

[0002] In a conventional elevator system, when a
maintenance person on a car performs maintenance
work for a device provided at the top of a hoistway, coun-
terweight block means is connected to an upper portion
of a plunger of a counterweight buffer. Then, a counter-
weightis lowered to abut against the counterweight block
means to compress the counterweight buffer. As aresult,
a lowered position of the counterweight is restricted to
be higher than that without using the counterweight block
means, thereby allowing a work space between the car
and a ceiling of the hoistway to be sufficiently ensured
(for example, see Patent Document 1).

[0003] Patent Document 1: JP 2000-327239 A

Disclosure of the Invention
Problem to be solved by the Invention

[0004] In the conventional elevator system as de-
scribed above, the counterweight abuts against the coun-
terweight block means at a position higher than that at
which the counterweight abuts against the counterweight
buffer without using the counterweight block means.
Therefore, if some abnormality occurs in a maintenance
operation control section when the counterweight is
caused to abut against the counterweight block means,
there is a fear that the counterweight collides against the
counterweight block means at a speed exceeding an al-
lowable collision speed for the counterweight buffer. Be-
cause the counterweight block means is directly connect-
ed to the counterweight at this time, there is a fear that
the counterweight buffer may be damaged by the impact
of the collision.

[0005] The present invention has been made for solv-
ing the problem as described above, and has an object
to provide an elevator system capable of reliably keeping
down speeds of a car and a counterweight when there
is a possibility that maintenance work is being performed
in a hoistway.

Means for the solving the Problem

[0006] An elevator system according to the present in-
vention includes : an ascending/descending body being
raised and lowered in a hoistway; a controller for moni-
toring whether or not a speed of the ascending/descend-
ing body reaches a preset overspeed; a buffer provided
in alower part of the hoistway; a stopper being interposed
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between the buffer and the ascending/descending body
at a time of maintenance work to limit a lowered position
of the ascending/descending body; and stopper detec-
tionmeans for detecting installation of the stopper onto
at least one of the buffer and the ascending/descending
body, in which the controller lowers a set value of the
overspeed when the stopper is detected by the stopper
detection means.

Further, an elevator system according to the present in-
vention includes: an ascending/descending body being
raised and lowered in a hoistway; a controller for moni-
toring whether or not a speed of the ascending/descend-
ing body reaches a preset overspeed; a stopper being
interposed between the ascending/descending body and
a ceiling of the hoistway at a time of maintenance work
to limit a raised position of the ascending/descending
body; and stopper detection means for detecting instal-
lation of the stopper onto at least one of the ascending/
descending body and the ceiling of the hoistway, in which
the controller lowers a set value of the overspeed when
the stopper is detected by the stopper detection means.
Further, an elevator system according to the present in-
vention includes: a car being raised and lowered in a
hoistway; and a controller for controlling an ascent/de-
scent of the carin a plurality of operation modes including
a normal operation mode and a maintenance operation
mode in which the car is raised/lowered at a speed lower
than thatin the normal operation mode and for monitoring
whether or not a speed of the car reaches a preset over-
speed, in which the controller lowers a set value of the
overspeed when the operation mode is switched to the
maintenance operation mode.

Further, an elevator system according to the present in-
vention includes: a car having a car door and being raised
and lowered in a hoistway; a controller for monitoring
whether or not a speed of the car reaches a preset over-
speed; a plurality of landing doors; and door opening/
closing detection means for detecting open/close states
of the car door and the landing doors, in which the con-
troller lowers a set value of the overspeed when the door
opening/closing detection means detects that at least
one of the car door and the landing doors is opened.
Further, an elevator system according to the present in-
vention includes: a car being raised and lowered in a
hoistway; a controller for monitoring a position of the car
and for monitoring whether or not a speed of the car
reaches a preset overspeed; a plurality of landing doors;
and door opening/closing detection means for detecting
open/close states of the landing doors, in which the con-
troller lowers a set value of the overspeed when the door
opening/closing detection means detects that the landing
door at a floor other than that at which the car currently
stops is opened.

Further, an elevator system according to the present in-
vention includes: a car being raised and lowered in a
hoistway; a controller for monitoring whether or not a
speed of the car reaches a preset overspeed; and means
for people detection on top of the car for detecting wheth-
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er or not a person is present on top of the car, in which
the controller lowers a set value of the overspeed when
the means for people detection on top of the car detects
that the person is present on top of the car.

Brief Description of the Drawings
[0007]

[FIG. 1] A configuration diagram illustrating an ele-
vator system according to a first embodiment of the
present invention.

[FIG. 2] A graphillustrating an overspeed pattern for
a normal operation and an overspeed pattern for a
maintenance operation, which are set for a controller
illustrated in FIG. 1.

[FIG. 3] A block diagram illustrating functions of the
controller illustrated in FIG. 1.

[FIG. 4] A configuration diagram illustrating an ele-
vator system according to a second embodiment of
the present invention.

[FIG. 5] A graph illustrating the overspeed pattern
for the normal operation and the overspeed pattern
for the maintenance operation, which are set for the
controller illustrated in FIG. 4.

[FIG. 6] A configuration diagram illustrating an ele-
vator system according to a third embodiment of the
present invention.

[FIG. 7] A graph illustrating the overspeed pattern
for the normal operation and the overspeed pattern
for the maintenance operation, which are set for the
controller illustrated in FIG. 6.

Best Mode for carrying out the Invention

[0008] Hereinafter, preferred embodiments of the
presentinvention are described referring to the drawings.

First Embodiment

[0009] FIG. 1is a configuration diagram illustrating an
elevator system according to a first embodiment of the
present invention. In the drawing, a hoisting machine 1
is installed in an upper part of a hoistway. The hoisting
machine 1 includes a driving sheave 2, a motor 3 for
rotating the driving sheave 2, and a brake device 4 for
braking the rotation of the driving sheave 2. In the vicinity
of the hoisting machine 1, a deflector sheave 5 is provid-
ed.

[0010] A plurality of main ropes 6 (only one thereof is
illustrated in the drawing) is looped around the driving
sheave 2 and the deflector sheave 5. A car 7 and a coun-
terweight 8 corresponding to ascending/descending bod-
ies are suspended by the main ropes 6 in the hoistway,
and are raised and lowered by a drive force of the hoisting
machine 1. In the hoistway, a pair of car guide rails 9 for
guiding the ascent/descent of the car 7, and a pair of
counterweight guide rails (not shown) for guiding the as-
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cent/descent of the counterweight 8 are provided.
[0011] The motor 3 and the brake device 4 are con-
trolled by a controller 11. Specifically, a travel of the car
7 is controlled by the controller 11.

[0012] In the upper part of the hoistway, an upper pul-
ley 12 is provided. In a lower part of the hoistway, a lower
pulley 13 is provided. A speed detection rope 14 is looped
around the upper pulley 12 and the lower pulley 13. Both
ends of the speed detection rope 14 are connected to a
safety device (rope securing device) 15 provided for the
car 7.

[0013] Whenthe car7israised and lowered, the speed
detection rope 14 is circulated to rotate the upper pulley
12 at a speed according to the car speed. A rotation de-
tector 16 for generating a signal according to the rotation
speed of the upper pulley 12, specifically, a signal ac-
cording to the car speed, is provided in the upper pulley
12. As the rotation detector 16, for example, an encoder
is used.

[0014] The signal from the rotation detector 16 is input
to the controller 11. The controller 11 computes a car
position and the car speed on the basis of the signal from
the rotation detector 16. The controller 11 also monitors
whetherthe car speed does notreach a presetoverspeed
(threshold value).

[0015] In the vicinity of a top terminal landing in the
hoistway, a top terminal landing switch 17 corresponding
to top terminal landing detection means is provided. In
the vicinity of a bottom terminal landing in the hoistway,
a bottom terminal landing switch 18 corresponding to bot-
tom terminal landing detection means is provided. The
car 7 is provided with a cam 19 for operating the terminal
landing switches 17 and 18.

[0016] The terminal landing switches 17 and 18 are
connected to the controller 11. The controller 11 detects
that the car 7 has reached the vicinity of the terminal
landing upon the operation of the terminal landing switch-
es 17 and 18 performed by the cam 19. The controller
11 also corrects car position information obtained from
the rotation detector 16 on the basis of absolute position
information obtained from the terminal landing switches
17 and 18.

[0017] A car buffer 21 for receiving the car 7 and a
counterweight buffer 22 for receiving the counterweight
8 are installed in the lower part of the hoistway.

[0018] At the time of maintenance work in a pit of the
hoistway, a car stopper (spacer) 23 is connected onto a
plunger of the car buffer 21. The car stopper 23 is con-
nected to the car buffer 21 at the time of the maintenance
work and is caused to abut against the car 7 to limit a
lowered position of the car 7. Specifically, the connection
of the car stopper 23 to the car buffer 21 allows a distance
between a lower part of the car 7 and a bottom part of
the hoistway to be sufficiently ensured when the car buff-
er 21 is compressed by the car 7. The car stopper 23 is
removed from the car buffer 21 at the time of a normal
operation.

[0019] In the vicinity of the car buffer 21, a car stopper
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detection switch 24 corresponding to car stopper detec-
tion means for mechanically detecting that the car stop-
per 23 has installed onto the car buffer 21 is provided.
The car stopper detection switch 24 is connected to the
controller 11. Upon detection of the car stopper 23 by the
car stopper detection switch 24, the controller 11 forcibly
sets an operation mode of the car 7 to a maintenance
operation mode.

[0020] FIG. 2is a graph illustrating an overspeed pat-
tern for the normal operation and an overspeed pattern
for the maintenance operation, which are set for the con-
troller 11 illustrated in FIG. 1. A position A is a position
of the top terminal landing, a position B is a position of
the top terminal landing switch 17, a position C is a po-
sition of the bottom terminal landing switch 18, a position
D is a position of the bottom terminal landing, a position
E is a position of the car stopper 23, and a position F is
a position of the car buffer 21.

[0021] The overspeed serving as a criterion for the
judgment of an abnormal car speed is set as a pattern
according to a running direction and an absolute position
of the car 7, specifically, as an overspeed pattern. More-
over, different overspeed patterns are set for the normal
operation and the maintenance operation of the car 7,
respectively.

[0022] InFIG. 2, a pattern P1 in a solid line, which has
a maximum speed of V1, represents a running speed
pattern when the normal operation of the car 7 is per-
formed from the top terminal landing to the bottom ter-
minal landing. A pattern P2 in a broken line, which has
a maximum speed of V2, represents an overspeed pat-
tern for the normal operation. A pattern P3 in a solid line,
which has a maximum speed of V3, represents a running
speed pattern when the maintenance operation of the
car 7 is performed from the top terminal landing to the
bottom terminal landing. A pattern P4 in a broken line,
which has a maximum speed of V4, represents an over-
speed pattern for the maintenance operation.

[0023] When the controller 11 judges that the car
speed has reached the overspeed, the controller 11 de-
energizes the motor 3 and causes the brake device 4 to
perform a brake operation, thereby causing the car 7 to
make an emergency stop. Moreover, when the installa-
tion of the car stopper 23 onto the car buffer 21 is detected
by the car stopper detection switch 24, the controller 11
switches the overspeed pattern from P2 to P4 to lower a
set value of the overspeed. Further, the overspeed pat-
tern is set so as to allow a collision speed of the car 7
against the car buffer 21 to be equal to or lower than an
allowable collision speed according to performance of
the car buffer 21.

[0024] FIG. 3 is a block diagram illustrating functions
of the controller 11 illustrated in FIG. 1. The controller 11
includes a car position detecting section 31, a carrunning
direction detecting section 32, a car speed detecting sec-
tion 33, an overspeed setting section 34, a comparison/
judgment section 35, and a brake operation command
section 36.
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[0025] The car position detecting section 31 detects
the position of the car 7 on the basis of information from
the rotation detector 16 and the terminal landing switches
17 and 18. At this time, a detection error of the rotation
detector 16 due to slip between the upper pulley 12 and
the speed detection rope 14 and the like is corrected by
the information from the terminal landing switches 17 and
18.

[0026] The car running direction detecting section 32
detects a running direction of the car 7 on the basis of
the information from the rotation detector 16. Moreover,
by providing a hysteresis element for signal processing,
the car running direction detecting section 32 can elimi-
nate a slight change in the running direction of the car 7
due to a disturbance to prevent the running direction from
being unnecessarily reversed.

[0027] The car speed detecting section 33 converts
the information of the amount of rotations, which is de-
tected by the rotation detector 16, into information of a
time variation, thereby to detect the speed of the car 7.
[0028] The overspeed setting section 34 sets the over-
speed serving as the current criterion for judgment on
the basis of the car position detected by the car position
detecting section 31, the running direction detected by
the car running direction detecting section 32, the infor-
mation from the car stopper detection switch 24, and the
overspeed patterns as illustrated in FIG. 2.

[0029] The comparison/judgment section 35 judges
whether or not the car speed detected by the car speed
detecting section 33 has reached the overspeed set by
the overspeed setting section 34. When an abnormality
is detected by the comparison/judgment section 35, an
emergency brake command is output from the brake op-
eration command section 36 to the brake device 4.
[0030] Here, the controller 11 includes a computer (not
shown) having an arithmetic processing unit (CPU), a
storage section (ROM, RAM, hard disk and the like), anda
signal input/output section. Functions of the car position
detecting section 31, the car running direction detecting
section 32, the car speed detecting section 33, the over-
speed setting section 34, the comparison/judgment sec-
tion 35, and the brake operation command section 36
are realized by the computer. Specifically, programs for
realizing the functions of the controller 11 are stored in
the storage section of the computer. The arithmetic
processing unit executes arithmetic processing related
to the functions of the controller 11 on the basis of the
programs.

[0031] Moreover, the overspeed set in the controller
11isafirstoverspeed. When the speed of the car 7 further
increases to reach a second overspeed (> the first over-
speed) although the brake device 4 is operated, the safe-
ty device 15is operated by a speed governor (not shown).
[0032] In the elevator system as described above,
when the installation of the car stopper 23 onto the car
buffer 21 is detected, the overspeed pattern is switched
to automatically change the collision speed against the
buffer. Therefore, even if the abnormality occurs in the
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control for the maintenance operation, the car 7 can be
prevented from colliding against the car stopper 23 at a
speed exceeding the allowable collision speed of the car
buffer21. As aresult, the car buffer 21 and the car stopper
23 can be prevented from being damaged.

[0033] Moreover, the car 7 is inhibited from entering
the pit by the car stopper 23 during the maintenance work
performed in the pit, and hence a work space for a main-
tenance person can be sufficiently ensured.

Further, the set value of the overspeed in an area in the
vicinity of the bottom terminal landing is gradually de-
creased according to the distance to the bottom terminal
landing, and hence the design collision speed of the car
7 against the car buffer 21 and the car stopper 23 can
be set low. As a result, the strengths of the car buffer 21
and the car stopper 23 can be lowered to reduce the cost.
[0034] While the car stopper 23 is connected onto the
car buffer 21 in the first embodiment, the car stopper 23
may be provided on the lower part of the car 7. Specifi-
cally, it is sufficient to provide the car stopper 23 onto at
least one of the car buffer 21 and the car 7 so as to in-
terpose the car stopper 23 between the car buffer 21 and
the car 7 during the maintenance work.

Second Embodiment

[0035] Next, FIG. 4 is a configuration diagram illustrat-
ing an elevator system according to a second embodi-
ment of the present invention. At the time of the mainte-
nance work performed on the car 7, a counterweight stop-
per (spacer) 25 is connected onto a plunger of a coun-
terweight buffer 22. The counterweight stopper 25 is con-
nected to the counterweight buffer 22 during the mainte-
nance work to abut against the counterweight 8 corre-
sponding to the ascending/descending body. As a result,
the lowered position of the counterweight 8 is limited to
limit the raised position of the car 7. Specifically, the con-
nection of the counterweight stopper 25 to the counter-
weight buffer 22 can ensure a distance between the up-
per part of the car 7 and the ceiling of the hoistway when
the counterweight buffer 22 is compressed by the coun-
terweight 8. The counterweight stopper 25 is removed
from the counterweight buffer 22 at the time of the normal
operation.

[0036] In the vicinity of the counterweight buffer 22, a
counterweight stopper detection switch 26 correspond-
ing to counterweight stopper detection means for me-
chanically detecting that the counterweight stopper 25
has installed onto the counterweight buffer 22 is provid-
ed. The counterweight stopper detection switch 26 is con-
nected to the controller 11. Upon detection of the coun-
terweight stopper 25 by the counterweight stopper de-
tection switch 26, the controller 11 forcibly sets an oper-
ation mode of the car 7 to a maintenance operation mode.
Other construction is the same as that in the first embod-
iment.

[0037] FIG. 5is a graph illustrating an overspeed pat-
tern for the normal operation and an overspeed pattern
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for the maintenance operation, which are set for the con-
troller 11 illustrated in FIG. 1. The positions A to D are
the same as those in FIG. 2. A position G is a position of
the counterweight stopper 25, and a position H is a po-
sition of the counterweight buffer 22.

[0038] The overspeed serving as a criterion for the
judgment of an abnormal car speed is set as a pattern
according to a running direction and an absolute position
of the car 7, specifically, as an overspeed pattern. More-
over, different overspeed patterns are set for the normal
operation and the maintenance operation of the car 7,
respectively.

[0039] InFIG.5, apattern P5in a solid line, which has
a maximum speed of V1, represents a running speed
pattern when the normal operation of the car 7 is per-
formed from the bottom terminal landing to the top ter-
minal landing. A pattern P6 in a broken line, which has
a maximum speed of V2, represents an overspeed pat-
tern for the normal operation. A pattern P7 in a solid line,
which has a maximum speed of V3, represents a running
speed pattern when the maintenance operation of the
car 7 is performed from the bottom terminal landing to
the top terminal landing. A pattern P8 in a broken line,
which has a maximum speed of V4, represents an over-
speed pattern for the maintenance operation.

[0040] When the controller 11 judges that the car
speed has reached the overspeed, the controller 11 de-
energizes the motor 3 and causes the brake device 4 to
perform a brake operation, thereby causing the car 7 to
make an emergency stop. Moreover, when the installa-
tion of the counterweight stopper 25 onto the counter-
weight buffer 22 is detected by the counterweight stopper
detection switch 26, the controller 11 switches the over-
speed pattern from P6 to P8 to lower a set value of the
overspeed. Further, the overspeed pattern is set to allow
a collision speed of the counterweight 8 against the coun-
terweight buffer 22 to be equal to or lower than an allow-
able collision speed according to performance of the
counterweight buffer 22.

[0041] In the elevator system as described above,
when the installation of the counterweight stopper 25 on-
to the counterweight buffer 22 is detected, the overspeed
pattern is switched to automatically change the collision
speed against the buffer. Therefore, even if the abnor-
mality occurs in the control for the maintenance opera-
tion, the counterweight 8 can be prevented from colliding
against the counterweight stopper 25 at a speed exceed-
ing the allowable collision speed of the counterweight
buffer 22. As a result, the counterweight buffer 22 and
the counterweight stopper 25 can be prevented from be-
ing damaged.

[0042] Moreover, the car 7 is inhibited from entering
the top of the hoistway by the counterweight stopper 25
during the maintenance work performed on the car 7,
and hence a work space for a maintenance person can
be sufficiently ensured.

Further, the set value of the overspeed in an area in the
vicinity of the top terminal landing is gradually decreased
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according to the distance to the top terminal landing, and
hence the design collision speed of the counterweight 8
against the counterweight buffer 22 and the counter-
weight stopper 25 can be set low. As a result, the
strengths of the counterweight buffer 22 and the coun-
terweight stopper 25 can be lowered to reduce the cost.
[0043] While the counterweight stopper 25 is connect-
ed onto the counterweight buffer 22 in the second em-
bodiment, the counterweight stopper 25 may be provided
on the lower part of the counterweight 8. Specifically, it
is sufficient to provide the counterweight stopper 25 onto
at least one of the counterweight buffer 22 and the coun-
terweight 8 to interpose the counterweight stopper 25
between the counterweight buffer 22 and the counter-
weight 8 during the maintenance work.

Third Embodiment

[0044] Next, FIG. 6 is a configuration diagram illustrat-
ing an elevator system according to a third embodiment
of the present invention. In the drawing, a maintenance
buffer 27 corresponding to a stopper is installed on the
car 7 at the time of the maintenance work performed on
the car 7. The maintenance buffer 27 is installed on the
car 7 during the maintenance work to abut against the
ceiling of the hoistway, thereby limiting the raised position
of the car 7. The maintenance buffer 27 is removed from
the car 7 at the time of the normal operation.

[0045] On the car 7, a maintenance buffer detection
switch 28 corresponding to maintenance buffer detection
means for mechanically detecting that the maintenance
buffer 27 has installed onto the car 7 is provided. The
maintenance buffer detection switch 28 is connected to
the controller 11. Upon detection of the maintenance buff-
er 27 by the maintenance buffer detection switch 28, the
controller 11 forcibly sets an operation mode of the car
7 to a maintenance operation mode. Other construction
is the same as that in the first embodiment.

[0046] FIG.7 is agraphillustrating the overspeed pat-
tern for the normal operation and the overspeed pattern
for the maintenance operation, which are set for the con-
troller 11 illustrated in FIG. 6. The positions A to D and
H are the same as those in FIG. 5. A position | is a position
of the maintenance buffer 27, specifically, a position at
which therise of the car 7 is regulated by the maintenance
buffer 27.

[0047] The overspeed serving as a criterion for the
judgment of an abnormal car speed is set as a pattern
according to a running direction and an absolute position
of the car 7, specifically, as an overspeed pattern. More-
over, different overspeed patterns are set for the normal
operation and the maintenance operation of the car 7,
respectively.

[0048] InFIG. 7, apattern P5in a solid line, which has
a maximum speed of V1, represents a running speed
pattern when the normal operation of the car 7 is per-
formed from the bottom terminal landing to the top ter-
minal landing. A pattern P9 in a broken line, which has
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a maximum speed of V2, represents an overspeed pat-
tern for the normal operation. A pattern P7 in a solid line,
which has a maximum speed of V3, represents a running
speed pattern when the maintenance operation of the
car 7 is performed from the bottom terminal landing to
the top terminal landing. A pattern P10 in a broken line,
which has a maximum speed of V4, represents an over-
speed pattern for the maintenance operation.

[0049] When the controller 11 judges that the car
speed has reached the overspeed, the controller 11 de-
energizes the motor 3 and causes the brake device 4 to
perform the brake operation, thereby causing the car 7
to make an emergency stop. Moreover, when the instal-
lation of the maintenance buffer 27 onto the car 7 is de-
tected by the maintenance buffer detection switch 28,
the controller 11 switches the overspeed pattern from P9
to P10 to lower the set value of the overspeed. Moreover,
the overspeed pattern is set so as to allow the collision
speed of the counterweight 8 against the counterweight
buffer 22 to be equal to or lower than the allowable col-
lision speed according to the performance of the coun-
terweight buffer 22 and so as to allow a collision speed
of the maintenance buffer 27 against the ceiling of the
hoistway to be equal to or lower than the allowable col-
lision speed according to the performance of the main-
tenance buffer 27.

[0050] In the elevator system as described above,
when the installation of the maintenance buffer 27 onto
the car 7 is detected, the overspeed pattern is switched
to automatically change the collision speed against the
buffer. Therefore, even if the abnormality occurs in the
control for the maintenance operation, the maintenance
buffer 27 can be prevented from colliding against the ceil-
ing of the hoistway at a speed exceeding the allowable
collision speed of the maintenance buffer 27. As a result,
the maintenance buffer 27 can be prevented from being
damaged.

[0051] Moreover, the car 7 is inhibited from entering
the top of the hoistway by the maintenance buffer 27
during the maintenance work performed on the car 7,
and hence a work space for a maintenance person can
be sufficiently ensured.

[0052] While the maintenance buffer 27 is described
as the stopper to be installed onto the car 7 in the third
embodiment, the maintenance buffer 27 is not necessar-
ily required to be the buffer but may be a mere spacer.
In this case, for example, an elastic member for buffering
may be provided for an upper end portion of the stopper
or for the ceiling of the hoistway.

While the maintenance buffer 27 is installed onto the car
7 in the third embodiment, a stopper may be provided on
an upper portion of the counterweight 8 at the time of the
maintenance work performed in the pit to limit the raised
position of the counterweight 8, thereby to limit the low-
ered position of the car 7. In this case, it is sufficient to
provide the stopper detection means on the counter-
weight.

Further, the stopper may be provided on the ceiling of
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the hoistway. Specifically, it is sufficient to provide the
stopper onto at least one of the ascending/descending
body and the ceiling of the hoistway so as to interpose
the stopper between the ascending/descending body
and the ceiling of the hoistway during the maintenance
work.

[0053] Further, the running speed pattern during the
normal operation and the running speed pattern during
the maintenance operation may be set by independent
devices (computers or the like), respectively.

The setting of the running speed pattern, the setting of
the overspeed pattern, and the monitoring of the over-
speed may also be executed respectively by independent
devices (computers or the like). Specifically, a device for
executing the function of controlling the travel of the car
and a device for executing the function of monitoring
whether or not the speed of the car reaches the over-
speed may be provided in the controller as independent
devices.

[0054] The stopper detection switch for mechanically
detecting the installation of the stopper is used as the
stopper detection means in the first to third embodiments,
and hence the detection of the installation of the stopper
is further ensured. However, the stopper detection
means is not limited thereto. For example, the stopper
may be detected in a non-contact manner by a proximity
sensor, a photoelectric sensor, or the like.

Further, while the stopper detection means for directly
detecting the installation of the stopper at its installation
location is described in the first to third embodiments, the
stopper detection means may indirectly detect the instal-
lation of the stopper by detecting the movement of the
stopper from its storage location.

Further, the timing of lowering the set value of the over-
speed is not limited to the installation of the stopper.

Fourth Embodiment

[0055] Next, afourthembodiment of the presentinven-
tion is described. In the fourth embodiment, the controller
11 controls the ascent/descent of the car 7 in a plurality
of operationmodes including a normal operation mode
and a maintenance operation mode for raising and low-
ering the car 7 at a speed lower than that in the normal
operation mode. Moreover, when the operation mode is
switched to the maintenance operation mode, the con-
troller 11 lowers the set value of the overspeed. The other
configuration is the same as that in the first to third em-
bodiments.

[0056] In the elevator system as described above, up-
on switching of the operation mode to the maintenance
operation mode, the set value of the overspeed is auto-
matically lowered. Therefore, when there is a possibility
that the maintenance work is being performed in the
hoistway, the speeds of the car 7 and the counterweight
8 can be more reliably kept down.
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Fifth Embodiment

[0057] Next, a fifth embodiment of the present inven-
tion is described. In the fifth embodiment, an open/close
state of each of a car door (not shown) and landing doors
(not shown) is detected by a door opening/closing detec-
tion means (not shown). As the door opening/closing de-
tection means, an existing door switch can be used.
Moreover, the controller 11 lowers the set value of the
overspeed when the door opening/closing detection
means detects that at least one of the car door and the
landing doors is opened. The other configuration is the
same as that in the first to third embodiments.

[0058] In the elevator system as described above, the
set value of the overspeed is automatically lowered when
even one of the doors is opened. Therefore, when there
is a possibility that the maintenance work is being per-
formed in the hoistway, the speeds of the car 7 and the
counterweight 8 can be more reliably kept down.

Sixth Embodiment

[0059] Next, a sixth embodiment of the present inven-
tion is described. In the sixth embodiment, the position
of the car 7 is monitored by the controller 11. Moreover,
the open/close states of the landing doors (not shown)
are detected by the door opening/closing detection
means (not shown). Moreover, when the door opening/
closing detection means detects that the landing door at
the floor other than the floor at which the car 7 currently
stops is opened, the controller 11 lowers the set value of
the overspeed. The other configuration is the same as
that in the first to third embodiments.

[0060] In the elevator system as described above, the
set value of the overspeed is automatically lowered when
the landing door at the floor other than the floor at which
the car 7 currently stops is opened. Therefore, when there
is a possibility that the maintenance work is being per-
formed in the hoistway, the speeds of the car 7 and the
counterweight 8 can be more reliably kept down.

Seventh Embodiment

[0061] Next, a seventh embodiment of the present in-
vention is described. In the seventh embodiment, the
presence of a person on the car 7 is detected by means
for people detection on top of the car (not shown). As the
means for people detection on top of the car, various
sensors for directly detecting a person on top of the car
7, a switch for detecting that a safety fence has been set
up for work or the like may be used. When the presence
of any person on top of the car 7 is detected by the means
for people detection on top of the car, the controller 11
lowers the set value of the overspeed.

[0062] In the elevator system as described above, the
set value of the overspeed is automatically lowered when
the person is present on top of the car 7. Therefore, when
there is a possibility that the maintenance work is being
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performed in the hoistway, the speeds of the car 7 and
the counterweight 8 can be more reliably kept down.

Claims

1.

An elevator system comprising:

an ascending/descending body being raised
and lowered in a hoistway;

a controller for monitoring whether or not a
speed of the ascending/descending body reach-
es a preset overspeed;

a buffer provided in a lower part of the hoistway;
a stopper being interposed between the buffer
and the ascending/descending body at a time
of maintenance work to limit a lowered position
of the ascending/descending body; and
stopper detection means for detecting installa-
tion of the stopper onto at least one of the buffer
and the ascending/descending body,

wherein the controller lowers a set value of the
overspeed when the stopper is detected by the
stopper detection means.

2. An elevator system comprising:

an ascending/descending body being raised
and lowered in a hoistway;

a controller for monitoring whether or not a
speed of the ascending/descending body reach-
es a preset overspeed;

astopper being interposed between the ascend-
ing/descending body and a ceiling of the hoist-
way at a time of maintenance work to limit a
raised position of the ascending/descending
body; and

stopper detection means for detecting installa-
tion of the stopper onto at least one of the as-
cending/descending body and the ceiling of the
hoistway,

wherein the controller lowers a set value of the
overspeed when the stopper is detected by the
stopper detection means.

An elevator system according to Claim 1 or 2, where-
in the stopper detection means is a stopper detection
switch for mechanically detecting the installation of
the stopper.

An elevator system according to Claim 1 or 2,
wherein the controller includes settings of an over-
speed pattern for a normal operation and an over-
speed pattern for a maintenance operation, and
wherein the controller sets a current overspeed on
the basis of information of a position of the car, in-
formation of a running direction of the car, informa-
tion from the stopper detection means, and the over-
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speed pattern.

An elevator system according to Claim 4, wherein
the overspeed pattern in an area in a vicinity of a
terminal landing is set to gradually decrease accord-
ing to a distance to the terminal landing.

An elevator system according to Claim 1 or 2, where-
in the controller includes a device for executing a
function of controlling a travel of the car and a device
for executing a function of monitoring whether or not
a speed of the car reaches the overspeed as inde-
pendent devices.

An elevator system comprising:

a car being raised and lowered in a hoistway;
and

a controller for controlling an ascent/descent of
the carin a plurality of operation modes including
a normal operation mode and a maintenance
operation mode in which the car is raised/low-
ered at a speed lower than that in the normal
operation mode and for monitoring whether or
not a speed of the car reaches a preset over-
speed,

wherein the controller lowers a set value of the
overspeed when the operation mode is switched
to the maintenance operation mode.

8. An elevator system comprising:

a car having a car door and being raised and
lowered in a hoistway;

a controller for monitoring whether or not a
speed of the car reaches a preset overspeed;
a plurality of landing doors; and

door opening/closing detection means for de-
tecting open/close states of the car door and the
landing doors,

wherein the controller lowers a set value of the
overspeed when the door opening/closing de-
tection means detects that at least one of the
car door and the landing doors is opened.

9. An elevator system comprising:

a car being raised and lowered in a hoistway;
a controller for monitoring a position of the car
and for monitoring whether or not a speed of the
car reaches a preset overspeed;

a plurality of landing doors; and

door opening/closing detectionmeans for de-
tecting open/close states of the landing doors,
wherein the controller lowers a set value of the
overspeed when the door opening/closing de-
tection means detects that the landing door at a
floor other than that at which the car currently



15 EP 2 060 528 A1

stops is opened.
10. An elevator system comprising:

a car being raised and lowered in a hoistway;
a controller for monitoring whether or not a
speed of the car reaches a preset overspeed;
and

means for people detection on top of the car for
detecting whether or not a person is present on
top of the car,

wherein the controller lowers a set value of the
overspeed when the means for people detection
on top of the car detects that the person is
present on top of the car.
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